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that locked them in the bent conformation. In the V3 A satisfying model for both inside-out and outside-
crystal structure, residues in the head region of the  in integrin signaling now emerges (see Figure). Future
subunit are adjacent to regions near the tip of the  experiments will no doubt refine this model, but it seems
subunit tail; in an extended structure, these sites would clear that extensive, but weak, interdomain interactions
be greater than 100 A˚ apart. Mutation of sites in the  maintain integrins in a compact state with low affinity for
head and  tail to cysteine led to the formation of a ligand. Since these interactions are coupled and involve
disulfide bond in integrins when expressed on the cell both the head and tail regions, perturbations of either
surface. The presence of this disulfide bond was con- the head or tail destabilize the compact structure and
firmed by the appearance of a covalent link between favor a more extended structure with higher affinity for
the  and  chains that disappeared in the presence ligand. Thus, both ligand binding and unclasping the
of a reducing agent. Remarkably, cells expressing this cytoplasmic tails are able to shift the integrin to a high-
mutant integrin failed to bind ligand, unless a reducing affinity form—in much the same way that one can pry
agent was added. These results indicate not only that an oyster open from either end.
the bent conformation exists on the surface of cells, but
also that it is not competent to bind ligand with high
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bare minimum, and the secondary structures of mt-
tRNAs are strange variations of the well-known clover-
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leaf motif, most of them lacking the T arm.
For several years, Kimitsuna Watanabe and his co-
workers at the University of Tokyo have studied mito-
chondrial tRNAs and their participation in translation.
Elongation factor EF-Tu is a key component in the For their studies, they have chosen the nematode worm
translation step of protein synthesis, where it forms a Caenorhabditis elegans, a minimal organism of 959 so-
complex with amino-acyl tRNA and delivers it to the matic cells. With the 10,000 known nematode species,
ribosome. Until now, none of the known EF-Tu mole- many parasitic to humans, the importance of studying
cules have discriminated between the different spe- these animals is evident.
cies of tRNA, but now a new discovery sheds light on Last year, Ohtsuki et al. reported the finding of a C.
a curious EF-Tu homolog that binds just a single tRNA elegans mitochondrial EF-Tu possessing an unusual
species. C-terminal extension of 57 residues [1]. This specialized
EF-Tu was shown to bind efficiently to mt-tRNAs lacking
the T arm, something that ordinary bacterial EF-Tu mole-The mitochondria constitute the cell’s sustainable en-
ergy source. They even contain a bit of DNA of their cules cannot do. The study answered the long-standing
question of whether a unique mitochondrial EF-Tu existsown (mt-DNA), typically coding for a dozen proteins of
the respiratory cycle, a couple of ribosomal rRNAs, and in nematode mitochondria. It had long been suspected
that such an EF-Tu exists, since cytosolic EF-Tu could22 tRNAs. However, most of the proteins needed for the
household tasks of mitochondria are encoded by the not bind the special T stem lacking tRNAs and here was
the proof.cell’s nucleus and produced in the cytosol. The RNA
species encoded by mt-DNA have been reduced to a Earlier this year, Ohtsuki et al. [2] reported an NMR
Previews
1155
Space-Filling Representations of the Ternary
Complex of Bovine mt-EF-Tu, in Two Differ-
ent Views
EF-Tu is seen on the top in light gray. The
colors of the tRNA part of the complex repre-
sent the different secondary structure ele-
ments, as defined in the classic cloverleaf
diagram of yeast tRNAPhe in the center.
study of the tertiary structure of the nematode Ascaris the stabilization of the tRNA occurs must await further
structural analysis.suum mitochondrial tRNASer. Most nematode mt-tRNAs
lack the entire T arm. The two tRNAs specific for serine, In the case of EF-Tu1, which is T arm compensating,
the story is a bit different but no less intriguing. The Thowever, possess the T arm but lack the D arm, as do
all other metazoan serine tRNAs. The A. suum tRNASer arm is somewhat more important for ternary complex
formation, since the protein factor is “riding” on the Twith its 54 nucleotides is so far the shortest tRNA spe-
cies known. The study confirmed that the base pairing arm. A bit of the T arm can be seen in the left panel of
the figure, but is mostly hidden by the protein. With itsin both the acceptor and anticodon stems is similar to
that of the classic cloverleaf structure; however, the 57 residues, it is able to form a domain to compensate
for the missing T arm [1]. This structure is likely to formacceptor and T stems probably do not stack unless in
complex with EF-Tu. Further, to conserve the distance below domain 3, in a direction toward the left in the left
panel.between the CCA and anticodon ends of the molecule,
the angle of the L shape of this tRNA must be larger Another of nature’s secrets have been revealed, and
this time, one of the stranger ones. The tiny mitochondriathan that in the classic tRNA.
Now, in a new study, Ohtsuki et al. report the finding of one of the tiniest multicellular organisms known need
a specific elongation factor for just a single of its tRNAof a unique EF-Tu from C. elegans mitochondria that
specifically binds to this minimal tRNASer [3]. This new species. While structural biologists can, and will, rush
to explain just how these deviating protein factors workEF-Tu, called EF-Tu2, is thought to stabilize the L angle
in this otherwise flexible tRNA molecule. The new C. in complex with these minimal tRNAs, the question re-
mains as to why they evolved. It is a question that proba-elegans EF-Tu2 is also capable of binding to the D arm-
lacking mt-tRNA species from other organisms. Further- bly can never be answered, and so, we are left with the
awe of nature’s mysteries.more, being specific for only serine, the identities of the
residues lining the amino-acyl binding pocket deviate
significantly from what is seen in the standard EF-Tu.
The figure shows a manually constructed model of Morten Kjeldgaard
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ternary complex is conserved. The characteristic trait Denmark
in bovine mt-EF-Tu is the helical tail formed by 11 extra
residues in the C terminus of the protein (bright red). In
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